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This paper develops a new Keynesian sticky-price model that
incorporates adjustment costs in investments and R&D-based endogenous
technological progress. The paper shows that the model can generate
expectations-driven business cycles and the boom-bust cycle of stock
prices. Additionally, it is demonstrated that without technology shocks,
news shocks drive output to °uctuate with technology.
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ÁYt+l ????
| 57 |
?????? 67 ?? 3 ?
Wt =
Et
2666666666666664
­t;tP
¡1
t +Q
¡1
t;t+1(Ã½) ­t;t+1P
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2.1.2??????????????????R&D?????????
??????????????????????????blueprint???
????????? ? blueprint?????????¸?????????
?????¸???????????????? ¸????????????
???????R&D?? ¸????????????????
¸t = d (NF;t)
®
h
(·Nt)
¯
i°
; d > 0, 0 < ® < 1 ; (22)
????d ??????????????NF;t ???? blueprint?????
??????????????????????? (22)??????????
?????????????????Tt = (·Nt)¯????????????
???????????????????????????????????
?, ° < 0 ? ° > 0???????????????????A???????
???????????????????????????????????
???????????????????????????????????
??????? (22)?? R&D?????? blueprint?????????
???????????????????????????????????
? R&D???????????????????? blueprint??????
???????????????????? blueprint??????????
????????????????? N®F;t?0 < ® < 1 ?????????
??????????????? blueprint??????????????
??????? blueprint???????????????????????
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????????????????R&D????????????????
? ²??R&D?????????free entry condition???????????
??????? ¸???????R&D?????????????????
??? ²???????????????
???????????????????? j ?????????????
??????????
¸tEt[Qt;t+1] = ²Et[W
¤
t+1]; (23)
????Qt;t+1 = (1+ it)
Pt
Pt+1
?????????????????????
???????
2.2 ????????
?? i ???????????????????????? unit mass?
????????:
E0
1X
t=0
¡tNt;i[
(Ct;i=Nt;i)
1¡¾c
1¡ ¾c +
(Mt;i=(PtNt;i))
1¡¾m
1¡ ¾m ¡
(Ht;i=Nt;i)
1+¾h
1 + ¾h
];
(24)
s.t.
Ct;i + It;i +
Mt;i
Pt
+
Bt;i
Pt
· wtHt;i + rtKt¡1;i + (1 + it¡1)Bt¡1;i
Pt
+ ¥t;i
+
Mt¡1;i
Pt
+
Mt ¡Mt¡1
Pt
; (25)
Kt;i = (1¡ ±)Kt¡1;i + It;i ¡ S( It;i
It¡1;i
)It;i; (26)
????
? E???????????E0 ??????????????
? ¡????? (a dicount factor)?
? Ni??? i ???????????????? n?????
? Ci??? i ????
? Hi??? i ???????
? Ki??? i ????????
? Ii??? i ????
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? S??????????????
?? Bt;i??? i ???????????????????? t+ 1???
??????????)??
R 1
0
Bt;i di = Bt??????????
??? R&D???????
? ±???????
?Mt¡1;i?????????????
?Mt¡1?t¡ 1???????????????? money transfer)?
? ¥t;i??? i ?????????????????
????????????????????????????????cash
in advance?money in utitlity??????????? (24)????????
money in utility??????????????(25)????????????
??? t? 1????????????????? t???????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????????
?????????????????(25)????????????????
???? ????????????????? i ?????????????
???????9)????? ¥t;i ??????????????? Christiano,
Ilut, Motto and Rostagno (2008)? Jaimovich and Rebello (2009)????
(26)??????????????? S( It;i
It¡1;i
) ?????S( It;i
It¡1;i
)????
?????????????????????????????????
S(1) = S
0
(1) = 0; S
00
(1) = »; » > 0:
???????????????????????????????
9) ???????????? t + 1 ???????????????????????????
??????? ¦t+1 ¡¦t ???????????????obsolete???????????
?????????????????? ¡¦t ????
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L = E0
1X
t=0
¡tNt;i
24 (Ct;i=Nt;i)1¡¾c1¡¾c + (Mt;i=(PtNt;i))1¡¾m1¡¾m
¡ (Ht;i=Nt;i)1+¾h
1+¾h
35
+ ¹t;i
0@ wtHt;i + rtKt¡1;i + (1 + it¡1)Bt¡1;iPt + ¥t;i
+
Mt¡1;i
Pt
+ Mt¡Mt¡1
Pt
¡ Ct;i ¡ It;i ¡ Mt;iPt ¡
Bt;i
Pt
1A
+ Ât;i

(1¡ ±)Kt¡1;i + It;i ¡ S( It;i
It¡1;i
)It;i ¡Kt;i

;
????¹t;i ? Ât;i ??????????????????????????
?????????? q (????)??
kPt;i =
Ât;i
¹t;i
; (27)
?????kP ?????? q ?????
??????????????????????????????????
????????????????????
c¡¾ct;i = ¡Et

(1 + it)
Pt
Pt+1
c¡¾ct+1;i

; (28)
h¾ht;i = wtc
¡¾c
t;i ; (29)
mt;i
Pt
= c
¾c
¾m
t;i

1 + it
it
 1
¾m
; (30)
Ât;i = ¡Et

c¡¾ct+1;i rt+1 + (1¡ ±)Ât+1;i

(31)
(1 + n)2¡Et
"
Ât+1;i S
0

(1 + n)
ivt+1;i
ivt;i

ivt+1;i
ivt;i
2#
= c¡¾ct;i ¡ Ât;i
24 1¡ S (1 + n) ivt;iivt¡1;i 
¡S0

(1 + n)
ivt;i
ivt¡1;i

(1 + n)
ivt;i
ivt¡1;i
35 ; (32)
yt;i ¡ (1 + n)mt;i ¡mt¡1;i
(1 + n)Pt
+
(1 + n)mt ¡mt¡1
(1 + n)Pt
= ct;i + ivt;i +
bt;i
Pt
; (33)
kt;i =
1¡ ±
1 + n
kt¡1;i +

1¡ S

(1 + n)
ivt;i
ivt¡1;i

ivt;i (34)
????yt;i ´ Yt;i=Nt;i, ct;i ´ Ct;i=Nt;i, ht;i ´ Ht;i=Nt;i, kt;i ´ Kt;i=Nt;i,
ivt;i ´ It;i=Nt;i, mt;i ´ Mt;i=Nt;i, bt;i ´ Bt;i=Nt;i, »t;i ´ ¥t;i=Nt;i, mt ´
Mt=Nt.
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2.3 ???????
??????????????????????????????????
???????????????????????????????????
????
Rt = ¤R
#
t¡1

Pt=Pt¡1
P t=P t¡1
$p  Yt
Y nt
$y1¡#
; (35)
????Rt ´ 1+ it ?P t ??????????????Y nt ????????
????????????????????¤?x?$p ?? $y ??????
??????????????????????0 · # · 1?0 · $¼; 0 · $y
?? 0 · ¤ ????????????????????????? ¤ ???
???????? Pt=Pt¡1
P t=P t¡1
?????????? Yt
Y nt
????????????
???
2.4 ????????
????????????? Pt ??????????????????
???????? t¡ 1?? blueprint???????????t??????
????????t??????????????????????????
????????????? At¡1 ??????????ÃAt¡2 ? t¡ 1??
?????????????????????At¡1¡ÃAt¡2 ? t?????
????????????????????????????At¡1 ¡ ÃAt¡2
???? t????????????????????(1¡ ½)ÃAt¡2 ???
? t??????????????????½ÃAt¡2 ???????????
??????????????(3)?????????????????
Pt =
"Z ½ÃAt¡2
0
Pt¡1(j)
1¡Ádj +
Z At¡1
½ÃAt¡2
P ¤t (j)
1¡Ádj
# 1
Á¡1
: (36)
???
R ½ÃAt¡2
0
Pt¡1(j)1¡Ádj ¼ ½Ã
R At¡2
0
Pt¡1(j)1¡Ádj ????(3)???
½Ã
Z At¡2
0
Pt¡1(j)
1¡Ádj = ½Ã(Pt¡1)
1¡Á
??(36)??? P ¤t (j) = P ¤t ?????????????(36)??????
??????????
Pt =
h
½Ã(Pt¡1)
1¡Á + (At¡1 ¡ ½ÃAt¡2)(P ¤t )1¡Á
i 1
Á¡1
: (37)
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2.5 Aggregation conditions???
??????????? aggregation conditions????????????
????? aggregation conditions???????????????????
????????? unit mass ?????????????? aggregation
conditions ?????????????
Ct = Ct;i ( =
1Z
0
Ct;i di), Kt = Kt;i; Ht = Ht;i; Bt = Bt;i ;
????Ct?Kt?Ht??? Bt ????????????????????
????????????
?????????
Ht =
At¡1Z
0
Ht(j) dj; (38)
?????(10)???????????????????
Ht =

1¡ µ
µ
rt
wt
µ
1
´tTt
At¡1Z
0
Yt(j) dj; (39)
??????????????????????
Kt¡1 =
At¡1Z
0
Kt¡1(j) dj; (40)
????(11)????????????????
Kt¡1 =

1¡ µ
µ
rt
wt
µ¡1
1
´tTt
At¡1Z
0
Yt(j) dj; (41)
????????(39)?? (41)????????????????????
????(39)?? (41)????????????????????????
???????????????????????????????????
????????????????????
??????????????????????????????
Bt = RDt; (42)
Mt =Mt;i:
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??????????????????????
??? Bt =
R 1
0
Bt;i di ??Mt =
R 1
0
Mt;i di ????
???????????????????
Yt =
1Z
0
Ct;i di+
1Z
0
IKt;i di+
1Z
0
IRDt;i di = Ct + It +RDt; (43)
???? IKt;i ? IRDt;i ???????? i?????? R&D??????It
? RDt ????????????? R&D???????????????
????(39)?? Yt ?????Yt =
hR At¡1
0
Yt(j)
Á¡1
Á di
i Á
Á¡1 6= R At¡1
0
Yt(j)di
?????????????
???????? R&D? aggregation???????????????
???????? R&D?????? blueprint??????? ¸t ????
??????R&D?????? ²??????aggregation???????
???????????????
At = ²
RDt
¸t
+ ÃAt¡1: (44)
2.6 ???????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
Zt ´

TtA
1
Á¡1
t
 1
1¡µ
???????? Zt ????????????????
??????? At ?????? At ????At ??????? gA ????
???? gA ? parameterization???)????????? Zt ?????
??????????
1 + gZ =

(1 + gA)
1
Á¡1 (1 + n)¯
 1
1¡µ
: (45)
???????? Pt ? P ¤t ??????P t ? P ¤t ???????????
???????gP ? gP ¤ ????
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????????????????????????10)????????b?
????????????????????????????????????
????????????? Ct = Ct;i?Kt = Kt;i?Ht = Ht;i?Bt = Bt;i?
¥t = ¥t;i???? Nt = Nt;i ????????(28)??(34)???????
?????????
(bct)¡¾c = (1 + gZ)¡¾c
1 + gP
¡Et
"
(1 + it)
bPtbPt+1 (bct+1)¡¾c
#
; (46)
h¾ht = bwt (bct)¡¾c ; (47)
bmtbPt = bc
¾c
¾m
t

1 + it
it
 1
¾m
À
¡1
¾m
t ; (48)
bÂt = (1 + gZ)¡¾c¡Et (bct+1)¡¾c rt+1 + (1¡ ±)bÂt+1 ; (49)
(1 + n)2(1 + gZ)
2¡¾c¡Et
"bÂt+1S0 ((1 + n)(1 + gZ) bivt+1bivt
!2#
= (50)
(bct)¡¾c ¡ bÂt
24 1¡ S (1 + n)(1 + gZ) bivtbivt¡1 
¡S0

(1 + n)(1 + gZ)
bivtbivt¡1

(1 + n)(1 + gZ)
bivtbivt¡1
35 ;
byt = bct + bivt + brdt; (51)
bkt = 1¡ ±
(1 + n)(1 + gZ)
bkt¡1 + "1¡ S (1 + n)(1 + gZ) bivtbivt¡1
!# bivt; (52)
????bct = Ct=(ZtNt)?bivt = It=(ZtNt)?bkt = Kt=(ZtNt)?bbt = Bt=(ZtNt)?
ht = Ht=Nt?bwt = wt=Z¾ct ?bmt = Mt=(P tZ 1¾mt )? bPt = Pt=P t? brdt =
RDt=(ZtNt)??? bÂt = Ât=(Zt)¡¾c ????
??????????????????????????????????
????????????????????(4)??(9)??(15)??(18)?
?(21)??(22)???? (23)??????????(4)??(9)??(15)??
10) ???????????????????????????????????????????
????????????????????????????
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??????????????????????
?? (18)??(21)??????????????????????????
??? Z A~
t¡1
0
byt(j) dj =  1
(1 + gZ)(1 + n)
µ
(1 + gA)´t
bkµt¡1h1¡µt ; (53)
1¡ µ
µ
rtbwt = (1 + gZ) htbkt¡1 ; (54)
Á
(Á¡ 1)(1¡ µ)

1¡ µ
µ
µ
©
1
Á¡1
1
´t
bP 1+Át byt rµt bw1¡µt ¡ cP ¤t bPÁt byt
= Et
264 ( bP ¤t ¡ (1 + gP ¤)cP ¤t+1)1P
l=1
Q¡1t;t+l(Ã½)
l(1 + gP )
Ál(1 + gZ)
l(1 + n)l( bPt+l)Ábyt+l
375 ; (55)
cWt ¡ Et Ã (1 + n)(1 + gZ)(1 + gP )
(1 + gA)
 bQ¡1t;t+1cWt+1
= b­t;t + Et
24X
l=1
8<:
bQ¡1t;t+l(Ã½)l
(1+n)(1+gZ)(1+gP )
(1+gA)
l
(b­t;t+l ¡ b­t+1;t+l)
9=;
35 ; (56)
b­t;t = © bPtcP ¤t
!Á¡1 byt "1¡ © 1Á¡1 1
1¡ µ

1¡ µ
µ
µ!
1
´t
 bPtcP ¤t
!
rµt bw1¡µt
#
;
(57)
b­t;t+l = ©(1 + gP ¤)(Á¡1)l
 bPt+lcP ¤t
!Á¡1
¢
eyt+l
24 1¡ © 1Á¡1 11¡µ   1¡µµ µ
(1 + gP ¤)
l 1
´t+l
 bPt+l=cP ¤t rµt+l bw1¡µt+l
35 ; (58)
b­t+1;t+l = ©(1 + gP ¤)(Á¡1)(l¡1)
 bPt+lcP ¤t+1
!Á¡1
¢
byt+l
264 1¡

©
1
Á¡1 1
1¡µ
 
1¡µ
µ
µ
(1 + gP ¤)
l¡1 1
´t+l
 bPt+l=cP ¤t+1 rµt+l bw1¡µt+l
375 ; (59)
????byt(j) ´ (yt(j)At)=(TtZµt )?fP ¤t ´ P ¤t =P ¤t?cWt ´ WtAt=(NtZt)?
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bQt;t+l ´ lQ
j=1
(1 + it+j¡1)( bPt+j¡1= bPt+j) ? l ¸ 1?b­t;t ´ ­t;tAt=(NtZt)?b­t;t+l ´ ­t;t+lAt+l=(Nt+lZt+l)?b­t+l;t+l ´ ­t+l;t+lAt+l=(Nt+lZt+l)???
© ´ (1 ¡ ½Ã(1 + gP )Á¡1)(1 + gA)2=(1 + gA ¡ ½Ã) = At

P t
P ¤t
Á¡1
????
???(22)?? (23)??????????(44)????????(22)??
(23)????????????????
At = ²d
¡1
1+® ·
¡¯°
1+®N
¡¯°
1+®
t RD
1
1+®
t + ÃAt¡1;
RDt = (At ¡ ÃAt¡1)Et [Wt+1]Et
"
1
Qt;t+1
#
:
??? 2???????????????????????????
bAt = ²·¢ brd 11+®t + Ã bAt¡1; (60)
brdt = (1 + n)(1 + gZ)(1 + gP )
(1 + gA)
Et
hcWt+1iEt
24 1bQt;t+1
35 ( bAt ¡ Ã
1 + gA
bAt¡1);
(61)
????· ´ d ¡11+® ·¡¯°1+®+ ¯(1+®)(1¡µ) ? ¢ ´ N
(1¡¯°)(1¡µ)+¯
(1+®)(1¡µ)
t A
1¡(Á¡1)(1¡µ)(1+®)
(1+®)(1¡µ)(Á¡1)
t ??
???????????????????????????????????
????????????????????????? bAt = 1??? bAt ??
?????????????? brdt ???????????¢???????
??????Jones (1995)????????????? At ? Yt ?????
???????????????????????????????????
??????????????????????
1 + gA = (1 + n)
(Á¡1)(¯+(1¡¯°)(1¡µ))
(1+®)(1¡µ)(Á¡1)¡1 :
?????????????? 2????????????????????
???
1 + gP = ¡¤
1
1¡# ;
1 + gP ¤ = (1 + n)
(¯+(1¡¯°)(1¡µ))
(1+®)(1¡µ)(Á¡1)¡1¡¤
1
1¡# :
??????????????????????????????????
???????????????(1)??(37)????? (35)???????
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?????????????????Rt ?????????????????
byt =  1
1 + gA
 1
Á¡1
"Z A^
t¡1
0
byt(j) Á¡1Á dj#
Á
Á¡1
; (62)
bPt = (1 + gP )Á¡1½Ã bP 1¡Át¡1 + 11 + gA©
 bAt¡1 ¡ ½Ã
1 + gA
bAt¡2 cP ¤1¡Át  1Á¡1 ;
(63)
Rt = ¤R
#
t¡1
" bPtbPt¡1
!$¼  bytcynt
$y#1¡#
; (64)
2.6.1???????????the linearlized model?
??? (46)??(64)????????????????????????
??????????????????????????????????
??????????????????????????????????
?????????log-linearlizing the model around the zero-in°ation and
zero-growth steady state??????? gA = gP = gP ¤ ???????(46)?
?(64)?????????????????????????????????
???????e?????????????????????log deviations
from the steady state values??????? eby = ln byt ¡ ln by ???? by ??
??????? by ??????
¡¾c
¡
ebct = (1 + i)ebP t ¡ (1 + i)EtebP t+1+ ieit ¡ (1 + i)¾cEt ebct+1 ; (65)
¾heht = ¡¾c ebct + ebwt; (66)
¾m(ebmt ¡ ebP t) = ¾cebct ¡ 1
1 + i
eit; (67)
ebÂt = ¡Et hr ¡¾c ebct+1+ ert+1+ (1¡ ±)ebÂt+1i ; (68)
ebivt = ¡
1 + ¡
Et
hebivt+1i+ 1
1 + ¡
ebivt¡1 + ¾c
»(1 + ¡)
ebct + 1
»(1 + ¡)
ebÂt; (69)
by ebyt = bc ebct + biv ebivt + brd ebrdt; (70)
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ebkt = (1¡ ±)ebkt¡1 + ± ebivt; (71)
eht ¡ ebkt¡1 ¡ ert + ebwt = 0; (72)
ebyt =  1Á¡ 1
 ebAt¡1 + µebkt¡1 + (1¡ µ)eht + e´t; (73)
ebP t ¡ ebP t¡1 = ¡Et ebP t+1 ¡ ebP t+ (1¡ ½Ã¡)(1¡ ½Ã)
½Ã
(1¡ µ)ebwt + µert ¡ e´t ¡ 1
Á¡ 1
ebAt¡1
+
¡
Á¡ 1
ebAt ¡ ebAt¡1¡ 1
Á¡ 1
ebAt¡1 ¡ ebAt¡2 ; (74)
cWfcW t ¡ Ã¡cWEt fcW t+1+ Ã¡cWEt ebQt;t+1
=
1
Á
byebyt + Á¡ 1Á byee´t ¡ Á¡ 1Á (1¡ µ)byebwt ¡ Á¡ 1Á µbyert; (75)ebQt;t+1 = ebP t ¡ ebP t+1 + ieit; (76)
ebAt = ²·
1 + ®
 brd 11+® ebrdt + ÃebAt¡1; (77)
ebrdt + EtebQt;t+1 = EtfcW t+1+
 
¡brd
!cW bAebAt ¡ Ã ¡brd
!cW bAebAt¡1;
(78)
ieit = (1 + i)# # i
1 + i
eit¡1 + (1¡ #)$p(ebP t ¡ ebP t¡1)+$y(ebyt ¡ fcynt) ;
(79)
e´t = ½´ e´t¡1 + "´t + "t¡¶; (80)
????» = S
00
(1) ??? · = ·¢???????????? q?(27)??
???????????????????????fc
kP t = ¾c ebct + ebÂt: (81)
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2.6.2?????
???????????????????(46)??(63)????????
????????????????????????????
1
¡
= 1 + i; (82)
 
h
¾h
= bw bc¡¾c ; (83)
bm = bc ¾c¾m 1 + i
i
 1
¾m
; (84)
bÂ = ¡ bc¡¾c r + (1¡ ±)bÂ ; (85)
bÂ = bc¡¾c (86)
by = bc+ biv + brd; (87)
bk = (1¡ ±)bk + biv; (88)
by = bkµh1¡µ; (89)
1¡ µ
µ
rbw = hbk ; (90)
Á¡ 1
Á
=
1
1¡ µ

1¡ µ
µ
µ
rµ
 bw1¡µ ; (91)
 
1¡ Ã
bQt;t+1¡1
!cW = by "1¡ 1
1¡ µ

1¡ µ
µ
µ!
rµ bw1¡µ# ; (92)
1 + i = bQ¡1t;t+1; (93)
1 = ²·
 brd 11+® + Ã; (94)
brd = cW bQt;t+1¡1 (1¡ Ã) (95)
1 + i = ¤
 
1 + i
#
: (96)
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3 ?????????????????????
?????????????????????????????????4?
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
?????????????????????????????????®?
R&D????????????blueprint?????????????????
?????® = 0:25????? 0.8?????????? Branstetter(2001)
? Bottazi and Peri (2207)?????????????Branstetter(2001)?
???????????Bottazi and Peri (2207)? OECD???????
????????? 0.8???????? ²? R&D???????????
?????? Comin and Gertler (2006)???² = 0:025????????
???????????????????????????? » ??????
Christiano, Ilut, Motto and Rostagno (2008)??? » = 15:1????Á?
???????????????????????????? 1.3?????
??Á = 4:3?????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????Basu and Fernald (1997)
???????????????????????????????????
????????????????? 1.3????????????????
?????????????? Jaimovich(2007, 2008)??????? 1.3?
??????1¡ Ã ? blueprint????????????????????
?????????????? 0.015??????????????????
?????????? 2????????????????????????
????·? (77)?????blueprint?????????????????
???????? (94)??????????11)
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¡ ¾c ¾h ¾m ® ± ² µ #
0.99 1.0 1.0 9.0 0.25 0.025 0.025 0.33 0.8
» ½ Á Ã ½´ $p $y ·
15.1 0.75 4.33 0.985 0.9 1.5 0.125 1.34
? 1: ???????
? 1??????????????????? 1?????? 1? (t = 1)
????? ´ ?? 5?? 10??????????????????????
???????? 5?? ´??????????????? 1????????
??????? 1??????????????? ´ ?? 5???????
?????????? 1??? 5??????????????R&D????
???????????????????????????????????
???????Christiano, Ilut, Motto and Rostagno (2008)??????
???????????????????????????? procyclicality?
????????????????????????R&D?????????
? 5???????? (A)??????????????????????
????????????????????????? R&D???????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????
11) (94) ????? · ????????????????????? R&D ?????????
???????????????????????????????????????????
?????????????????(82) ??(96) ???????????????????
????????
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